Yessotoxin, a shellfish biotoxin, is a potent inducer of the permeability transition in isolated mitochondria and intact cells.
The diarrhetic poisoning by bivalve molluscs, diarrhetic shellfish poisoning, is due to consumption of mussels containing biotoxins produced by some Dinoflagellate species. Toxic effects of yessotoxin (YTX) include morphological alterations of mitochondria from heart and liver but the biochemical basis for these alterations is completely unknown. This paper demonstrates that YTX is a very powerful compound that opens the permeability transition pore (PTP) of the inner mitochondrial membrane of rat liver mitochondria at nanomolar concentrations. The effect requires the presence of a permissive level of calcium, by itself incapable of opening the pore. The direct effect of YTX on PTP is further confirmed by the inhibition exerted by cyclosporin A (CsA) that is known as a powerful inhibitor of PTP opening. Moreover, YTX induces membrane depolarization as shown by the quenching of tetramethylrhodamine methyl ester (TMRM), also prevented by the addition of CsA. YTX caused PTP opening in Morris Hepatoma 1C1 cells, as shown by the occurrence of CsA-sensitive depolarization within minutes of the addition of submicromolar concentrations of the toxin. These results provide a biochemical basis for the mitochondrial alterations observed in the course of intoxication with YTX, offering the first clue into the pathogenesis of diseases caused by YTX, and providing a novel tool to study the PTP in situ.